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Quinary Music 

Mr. JevONS, in his interesting paperonthe Limits of Numeri¬ 
cal Discrimination (Nature, Feb. 9), asserts in support of his 
views (Rees Cyc. “Rhythm”) that “no musicians have yet been 
found capable of performing ” quinary music. 

I have never found the slightest difficulty, nor can I conceive 
any, either in performing or inventing music subdivided into five 
isochronous measures, i.e., with an accent recurring on every 
fifth unit of measure; nor do I see anything to justify his doubt 
that the ear can grasp divisions of 6, 8, 9, without regrouping 
them into smaller periods; as amongst skilled musicians there 
exists no doubt whatever about the continuous reading of those 
larger groups, without even a suggestion of such subdivision; 
and it would be easy to multiply quotations from the best writers 
of passages whose only correct performance and reception by the 
listeners would be entirely destroyed by such a sub-grouping as 
Mr. Jevons seems to think necessary. 

Apropos :—I greatly doubt whether the question of musical time 
is at all pertinent to the subject of numerical discrimination, as 
an instantaneous conception; the latter being a synchronous 
mental act, while the former is altogether consecutive in its 
operation, in which every group, however small, is only a 
sequence of units. Joseph Mullen 

38, Synge Street, Dublin, Feb. 14 


The Power of Numerical Discrimination 

In an article with this title in a recent number of Nature, 
Mr. W. S. Jevons offered the results of some ingenious experi¬ 
ments he had been making to determine how many objects the 
human mind could count by an instantaneous and apparently 
single act of attention. He comes to the conclusion that the 
power of his mind was limited to something less than five. 

If it were Pref. Jevons’ purpose to ascertain the number of 
objects he could count within an interval too short for morq than 
arfsingle conscious act of attention, his experiments were, doubt¬ 
less, conclusive, at least to him ; but if he sought through them 
to prove that he or any other person could fix his attention upon 
more than one object at a time, I fancy he commits the mistake 
attributed to the Royal Society in puzzling over the question put 
them by Charles I. about the effect of throwing a shrimp into a 
pail full of water. He is trying to account for a phenomenon 
that never occurred and which can never occur. 

Prof. Dugald Stewart, in his work on the “ Philosophy of the 
Human Mind ”* has proved very clearly, it seems to me, that 
the attention is never fixed upon two points or objects at the same 
time, but that it passes from one to another in certain cases, as 
in playing upon musical instruments, in feats of jugglery, &c., so 
rapidly as to seem to be instantaneous. 

In addition to what Prof. Stewart has said upon this subject, 
permit me to ask how it is any more possible for the attention to 
be fixed on two beans at one time than for two beans to be in the 
same place at the same time? The argument that could demon¬ 
strate the absurdity of the last of these propositions would 
demonstrate the absurdity of the first. 

If Mr. Jevons will try to look at both eyes at once of the first 
person he talks with, he will find that one of the eyes seems 
more distinct to him than the other, and every effort he may 
make to equilibriate his attention will only result in changing it 
from one to the other. 

If he is talking with great earnestness, or in a way to 
make his interlocutor very anxious to divine his meaning and 
penetrate or anticipate the expression of his inner thoughts, 
he will notice that his interlocutor’s eyes seem to be running 
from one of his own eyes to the other, as if in hopes of getting 
from one some disclosures not made by the other. This would 
not be done if both eyes could be seen simultaneously. 

Mr. Jevons seemed to see five beans, because he was able to 
run over and count five in the minimum of conscious time. 

I think there is no authority for saying that there is any period 
of conscious time necessary for any purely mental operation. 1 o 
the mind itself, or the spirit of a man, there is neither space nor 
time. There are incidents of our material organisation which 
limit our capacity to notice and remember mental operations, 
but not the operations themselves. Therefore the rapidity with 
which the attention is transferred from one word to another in 
reading, or from one key to another of a piano when played by 

* Works of Dugald Stewart. Edited by Sir William Hamilton. Art. 
“Attention.” 


a master, authorises no presumption whatever that his attention 
is ever fixed upon move than one key at a time, while all the 
piesumptions are against the possibility of any person’s attention 
ever being in* two places at the same moment. J, B. 

Berlin, March 4 

Eozoon Canadense 

On a careful consideration of Dr. Dawson’s reply to the ob¬ 
jections urged by me against the supposed organic nature of 
Eozoon Canadense, I confess my inability to see that one single 
fact is brought forward calculated to shake the position of those 
who regard it as a purely mineral production. 

In opposition to all previously received opinion, Dr. Dawson 
would now confine Eozoon to the Laurentian period. I am glad 
to accept this as evidence that its Canadian discoverers begin to 
feel the force of the “ difficulties ” I have stated, and instead of 
ignoring them, make a genuine and dbrct attempt to meet them. 

Though Dr. Hunt now doubts the accuracy of the observations 
which refer the Skye ophite to the Lias, he has elsewhere as 
good as admitted that it is not confined to the Laurentian 
period.* Giimbel has also determined it for Cambrian meta- 
morphic rocks in the Fichtelgebirge, Bavaria, and Rupert Jones 
and Sandford for rocks of the Lower Silurian period in Conne¬ 
mara, as pointed out by Mr. Kinahan in his letter in Nature 
(No. 66). The Tudor specimen, it is also considered, may belong 
to the Cambrian or Potsdam group. This, to say the least, is 
somewhat contradictory. 

The determination of the age of the Skye ophite I am willing to 
leave Dr. Hunt to settle with Professors King and Rowney, merely 
remarking that both McCulloch and Geikie, as independent ob¬ 
servers not looking for evidence in support of a theory, declare 
the rock to be of the Liassic age. 

The lengthy disputes as to what is to be considered Eozoon 
and what is not, are most amusing. When each disputant takes 
lip a different position and shifts it as occasion requires, how is 
he to be met? And is this not of itself sufficient primd facie 
evidence of weakness such as to warrant a suspension of judgment 
on the part of those—and their number is great—who have 
accepted the “fossil ” only on the strength of eminent names and 
reiterated assurances ? 

As far as I can make out, the whole positive evidence is now 
narrowed down to the determination of what is and what is not 
the true “mimmuline layer.” A reference to the published 
figures and descriptions gives no information by which we may 
detect any difference between the “nummuline layer” of the 
Skye ophite and that of the typical Canadian specimens. Thus, 
then, until Dr. Dawson points out the difference, this objection 
cannot be said to be “wholly irrelevant.” To aver, without 
proof, that when the characteristic structure occurs in an unlooked- 
for position, that it is an initiative form , or, on the contrary, to 
assume it to be a fossil when discovered elsewhere, is easy, but 
does not tend to carry conviction to the unbiassed mind. To do 
this, we require distinct and ample evidence. The Eozoon before 
referred to as discovered by Mr. Sandford in the Connemara 
ophite, and “verified” by Rupert Jones, + belongs, according to 
Murchison, to the Lower Silurian age.$ The discovery, it 
appears, had at the time induced Sir Roderick to class this rock 
as Laurentian, but shortly afterwards, purely from stratigraphical 
considerations, he pronounced it to be Lower Silurian.§ Here, 
again, we have a discordance with the views of Dr. Dawson ; 
are we, then, to throw away such independent testimony, and say 
that the unfortunate Eozoon “ Hibernieum ” is an imitative form, 
or, are we to consider the veteran geologist wrong, and the Con¬ 
nemara marble Laurentian ? 

It is now seen that all the theories which attempt to meet the 
objections I have stated are in conflict—which then is right ? 

As regards the Tudor specimen, which, it is thought, I have 
too summarily “ disposed ” of, I would observe that it was 
brought forward with great eclat as a conclusive answer to all 
objections founded on the comparison of the structures of Eozoon 
with the forms of fibrous, dendritic, or concretionary minerals. 
The reasons why I dissent from this view are ; 1st. The “chambers” 
are admittedly “more continuous and wider in proportion to the 
septa ” than specimens found elsewhere. They are, in fact, little 
more than an aggregation of concentric plates or perhaps only 
bands, and according to the figure do not show the true segments. 
2nd. The microscope reveals “ for the most part merely traces 

* Silliman's American Journaly July 1870 
l Geological Magazine, vol. ii. p. 7. 

\ ibid. p. 147. § Ibid, p. 97- 
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of structure consisting of smill parts of canals filled with the 
dark colouring matter of the limestone,” and in only <f a few 
rare instances ” are detected (C with a higher power in the margin 
of some of the septa traces of the fine tabulation # characteristic 
of the chamber wall of Eozoon.” 3rd. It is almost an isolated 
example, and the measure of the metamorphism of its matrix 
together with its character—organic or otherwise—(from its 
generally doubtful nature as shown by Dr. Dawson’s own descrip¬ 
tion) could only be ascertained and settled by independent inquiry. 

I may also here observe that other cases of “chambers and 
canals stated to be injected with calcite appear to me to be of a 
no more reliable character. If, indeed, we accept the Tudor 
specimen and Madoe fragments as Eozoon, why refuse this term 
to the Skye specimens which apparently possess the true features 
(chamber casts and nummuUne layer) in a much more marked 
manner ? As regards imitative forms. Dr. Dawson and myself are 
in agreement, excepting that I must contend, from all the facts we 
are acquainted with, that all Eozoonal forms are imitative, and 
not merely those that the exigencies of the discussion demand 
looked at from the organic stand-point. 

Respect for your space prevents me going into further details, 
but I may be permitted to suggest that the truth of the matter in 
no way hinges upon the possibility of comprehending the con¬ 
structive pseudomorphic theories advanced by King and Rowney. 
In what way though, excepting by pseudomorphism, I would 
adc, does Dr. Dawson account for the presence of the imitative 
forms which he thinks have confused other observers? And if 
we believe pseudomorphism to have originated them, why is it so 
trying to our faith to consider Eozoon Canadense to have been 
formed in the same manner ? The fact is, chemical geology and 
the replacement and alteration of minerals—occurring as they do 
i 1 the forms of other minerals—have been little studied by palaeon¬ 
tologists, or probably Eozoon might have remained “uncon- 
structed ” to this day. It is well known that not only do 
minerals assume by replacement the crystalline forms proper to 
the mineral replaced, but also amorphous shapes filled with one 
mineral may be replaced by another without in any way destroy¬ 
ing the original form. 

'There can be no doubt that a little knowledge of this kind 
would have infused the necessary caution, and have prevented 
anyone accepting as a fossil that which required the invention of 
a method of chemical deposition (excepting in these pages) 
hitherto unknown in nature. Serpentinous marble, as we may 
ascertain from all sources, is the typical Eozoonal rock, and, 
though the minerals filling the so-called chambers and canals 
may be Loganite or pyroxene, in addition to the serpentine, they 
are intimately related in a pseudomorphic point of view. 
Loganite and serpentine, as I have before stated, are both pro¬ 
ducts of alteration. The organic hypothesis demands that we 
should consider the infilling to be, as contended for by Dr. T. S. 
Hunt, the same mineral oinginally supposed to be deposited therein. 
If this be so, then what becomes of the meaning of metamor¬ 
phism? This to me is a trial of faith greater even than the 
acceptance of King and Rowney’s " constructive criticisms.” 

I await with interest the publication of the .papers sent to the 
Royal Irish Academy by Dr. Dawson and his colleague, Dr. 
Hunt, and trust they may contain new matter for consideration, 
as my only object has been to elicit further evidence, if there be 
any, in favour of the organic hypothesis. 

Feb. 17 T. Mellard Reade 

Ocean Currents 

In reference to Mr. Laughton’s letter in Nature of the 23rd 
of February, I must admit that the question of the movement of 
barometric depressions was not introduced into my first letter, 
for the reason that I did not anticipate the objection of a state 
of equilibrium which he raised, since the average differences of 
pressure only were dealt with ; but I do not see that it necessi¬ 
tates a change of ground to show how this difficulty is met by the 
variations which occur in the region of lower average pressure, 
and how these changes themselves, taking place in a certain line 
of movement, might affect the surface currents of the ocean ; and 
I am not disposed to accept the sweeping rejection of the whole 
power of differences in the atmospheric pressure, permanent or 
moving, which is contained in the last paragraph of the letter 
referred to, until more extended observations shall show what 
directions the great movements of changing pressure take in 
passing over the parts of the ocean which lie outside of the trade 
wind regions. 


The action of a barometric depression in moving over the sea 
differs entirely from that of the winds in. this, that by the former 
the level of a large area of the ocean surface may be raised and 
carried along with the depression round which the winds blow, 
whilst by the force of the latter the waters can only be drifted at 
the same level before the wind. 

I have been particularly careful to suggest difference of 
atmospheric pressure only as a supplementary power in the pro¬ 
duction of ocean streams, not as a chief one, and it was indeed 
the partiality of the various theories of the causes of currents 
which led me to open the subject at all. 

That the trade winds have a very large share in originating the 
Gulf Stream is undoubted, but that they can account for the 
whole of the phenomena of ocean currents, as Mr. Laughton 
maintains, appears more than doubtful. 

The existence of the under outflowing current of the Mediter¬ 
ranean, corresponding to the inflowing surface stream, has been 
abundantly proved by the recent Government expedition under 
Dr. Carpenter. If this current be due to the action of the winds 
alone we should expect to find the direction of the upper and 
under streams reversed with a change of wind to opposite points 
east or west in the Strait. But the observations on the direction 
of the winds for six years at Gibraltar show that westerly winds 
(from N.W., W. and S.W.) prevail therefor 198 days in the 
year, and easterly winds (N.E., E., and S.E.) for 144 days; 
further it happens that in the months of July, August, and Sep¬ 
tember, in one of which the observations on the outflowing under¬ 
current were made, east winds prevail in the ratio of two days to 
one day of west wind. Experiments similar to that used to de¬ 
termine the presence of an under-current in the Strait of Gibral¬ 
tar, have been made in the open ocean, and Maury (at p. 206 of 
the 9th edition of his work) quotes an instance of an apparatus 
constructed of a block of wood, sunk by weights to 500 fathoms, 
and attached by a line to a small floating barrel, having moved 
off “against wind and sea, and surface current.” The members 
of the late German Arctic expeditions have observed that where 
the warmer blue waters moving from south-westward meet the 
impure waters of the Spitzbergen and east Greenland current, 
there is a definite line of demarcation which would indicate that 
the Atlantic water here'dips down beneath the specifically 
lighter water of the ice-bearing current, a conclusion which is 
supported by the increase of temperature with the depth beyond 
this point. 

Such under-currents can in no way be primarily caused by 
the action of the winds, and if difference of temperature and 
density must be called in to account for them, it must be admitted 
that these causes have to do with the upper streams also. 

I would take this opportunity to correct a statement made in 
my second letter, of a probable movement of a barometric de¬ 
pression across the British Isles at the rate of ninety miles an 
hour. The depression there referred to appears to have had 
an oblong form, the longer axis moving nearly parallel to the 
length of the British Isles from N, to S., so that the record of 
its passage took place at Valentia and at Aberdeen within a 
short interval of time, thus giving an apparently great rate of 
travelling. But I have the authority of the Secretary of the 
Meteorological Office for the facts given beneath, which prove 
that a rate of depression movement of upwards of seventy 
English miles an hour may take place. On the 16th of Decem¬ 
ber, 1870, a minimum reading of the barometer was registered 
at Valentia at 2 h 4$ m p.m. ; at Kew, at g h 3o m p.m. ; at Yar¬ 
mouth, at lo h p.m., where the mercury remained at the same 
level for four hours. The interval of time between the registra¬ 
tions at Valentia and Yarmouth is 7 h X5 m ; the distance between 
these places is 520 miles. It seems probable also that the centre 
of the depression moved directly from Cork to Yarmouth, for 
the wind records prove that it passed north of Falmouth, and 
south of Holyhead and of Valentia. 

Keith Johnston, Jun. 


Perpetual Motion 

Probably your sense of justice will induce you to insert some 
very brief remarks on your review of my article in the Quarterly 
Journal of Science. The tone of the review is a penalty which 
all who venture to impugn commonly accepted theories must be 
prepared to submit to. Heresy in science meets with as little 
mercy as heresy in theology. I confess that in one sense of the 
word I am consciously a perpetaal-motiomst, but not in the sense 
of believing that any merely mechanical contrivance can produce 
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